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DETAILED ACTION 

Applicant's amendment filed on April 29, 2010 is acknowledged and has been entered. 
Claims 1 and 21 have been amended. Claims 5, 7, 18, 25-42 have been canceled. Claims 1-4, 6, 
8-17, 19-24 are pending. 

Claims 1-4, 6, 8-17, 19-24 are discussed in this Office action. 

All of the amendments and arguments have been thoroughly reviewed and considered but 
are not found persuasive for the reasons discussed below. Any rejection not reiterated in this 
action has been withdrawn as being obviated by the amendment of the claims. The text of those 
sections of Title 35, U.S. Code not included in this action can be found in a prior Office action. 

This action is made NON-FINAL to address the new Grounds of Rejection. 

The amendment to claim 1 was provided in previous claim 18. The rejection over claim 18 falls 
in view of the amendment to the claims and applicant 's arguments. The new ground of rejection 
requires that the office action is made non-final. 

New Grounds of Rejection 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3-4, 6, 8, 10, 12, 15, 18-21 are rejected under 35 USC 103(a) as being obvious 
over Lishanski et al. (Clinical Chemistry, 2000, 46:9, 1464-1470) in view of Lau et al. (Science, 
2001, vol. 294, p. 858-862 as evidenced by Lau Supplemental Information). Lishanksi teaches 
amplification using both universal and adapter primers (Abstract). 

With regard to claim 1, Lishanksi teaches a method for amplifying a molecule to produce 
DNA molecules, the method comprising the steps of: 

(a) producing a first DNA molecule that is complementary to a target molecule using primer 
extension, with an extension primer comprising a first portion selected to hybridize to a portion 
of the target molecule and a second portion that hybridizes to the complement of the universal 
forward primer (Figure 5, where the reaction includes a forward adapter primer with a first target 
specific portion and a non-target "adapter" or "universal" tail, a universal primer specific for the 
tail; p. 1469, col. 1, where the adapter primer generated enough amplicon to serve as a target for 
the imiversal primer); and 

(b) amphfying the first DNA molecule to produce amplified DNA molecules using a universal 

forward primer and a reverse primer (Figure 5, where the universal/adapter forward primer is 
present in a 20:1 ratio with the "universal" primer that is specific for the primer tail; see figure 
legend and p. 1465, col. 1 and 2, where the primers and the reaction mixtures are described), 
wherein the reverse primer is selected to specifically hybridize to a portion of the first DNA 
molecule that is complementary to the target under defined hybridization conditions (Figure 5, 
where the reverse primer has a portion that hybridizes to the target under defined hybridization 
conditions and see p. 1465 where the sequence is provided). 
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With regard to claim 3, Lishanski teaches an embodiment of claim 1 wherein the primer 
extension uses an extension primer having a length in the range of from 10 to 100 nucleotides or 
20 to 35 nucleotides (p. 1465, paragraph 3, where the primer extension adapter primer comprises 
a 5' tail that is 20 bp in length, and a 3' portion that varies based on the SNP target detected, see 
Figure 3 for SNP assay numbers, amplicon length and reference 6 to NCBl dbSNP database and 
the amplicon lengths; see also forward primer for 5-bp deletion, where the target specific portion 
of the forward primer is 21 bp in length, which would lead to a primer extension primer 
comprising a 20 bp tag and 21 bp target portion to a primer 41 bp in length). 

With regard to claim 4, Lishanski teaches an embodiment of claim 1 wherein the primer 
extension uses an extension primer having a length in the range of from 20 to 35 nucleotides (p. 
1465, paragraph 3, where the primer extension adapter primer comprises a 5' tail that is 20 bp in 
length, and a 3' portion that varies based on the SNP target detected, see Figure 3 for SNP assay 
numbers, amplicon length and reference 6 to NCBI dbSNP database and the amplicon lengths; 
see also forward primer for 5-bp deletion, p. 1465, where the target specific portion of the 
forward primer is 21 bp in length, which would lead to a primer extension primer comprising a 
20 bp tag and 21 bp target portion to a primer 41 bp in length). 

With regard to claim 6, Lishanski teaches an embodiment of claim 25, wherein the first 
portion of the extension primer has a length in the range of from 3 to 25 nucleotides (p. 1465, 
paragraph 3, where the primer extension adapter primer comprises a 5' tail that is 20 bp in 
length, and a 3' portion that varies based on the SNP target detected, see Figure 3; see also 
forward primer for 5-bp deletion, p. 1465, where the target specific portion of the forward primer 
is 21 bp in length). 
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With regard to claim 8, Lishanski teaches an embodiment of claim 1, wherein the second 
portion has a length of from 18 to 25 nucleotides (p. 1465, paragraph 3, where the primer 
extension adapter primer comprises a 5' tail that is 20 bp in length). 

With regard to claim 10, Lishanski teaches an embodiment of claim 1 wherein the 
universal forward primer has a length in the range of from 16 nucleotides to ICQ nucleotides (p. 
1465, parargraph 3, where the universal forward primer sequence is provided and is 20 bp in 
length). 

With regard to claim 12, Lishanski teaches an embodiment of claim 1, wherein the 
universal forward primer hybridizes to the complement of the second portion of the extension 
primer (Figure 5, where the reaction includes a forward adapter primer with a first target specific 
portion and a non-target "adapter" or "universal" tail, a universal primer specific for the tail; p. 
1469, col. 1, where the adapter primer generated enough amplicon to serve as a target for the 
universal primer). 

With regard to claim 15, Lishanski teaches an embodiment of claim 1 wherein the reverse 
primer has a length in the range of from 10 nucleotides to 100 nucleotides (p. 1465, where the 
reverse extension adapter primer comprises a 5' tail that is 20 bp in length). 

With regard to claim 19 and 21, Lishanski teaches an embodiment of claim 1 or 21, 
further comprising the step of measuring the amount of amplified DNA molecules (Figures 3-4 
and Tables 1-2, where the amount of amplified DNA is detected, following branch migration 
analysis). 
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With regard to claim 20, Lishanski teaches an embodiment of claim 1 wherein 
amplification is achieved by multiple successive PCR reactions (p. 1465, col. 1, where the PCR 
was carried out for 35 cycles). 

With regard to claim 21, Lishanski teaches a method for measuring the amount of a target 
in a sample from a living organism, the method comprising the step of measuring the amount of 
a target molecule in a multiplicity of different cell types within a living organism, wherein the 
amount of the target molecule is measured by a method comprising the steps of: 

(1) producing a first DNA molecule complementary to the target molecule in the sample using 
primer extension (Figure 5, where the reaction includes a forward adapter primer with a first 
target specific portion and a non-target "adapter" or "universal" tail, a universal primer specific 
for the tail; p. 1469, col. 1, where the adapter primer generated enough amplicon to serve as a 
target for the universal primer); 

(2) amplifying the first DNA molecule to produce amplified DNA molecules using a universal 
forward and a reverse primer (Figiu*e 5, where the universal/adapter forward primer is present in 
a 20:1 ratio with the "universal" primer that is specific for the primer tail; see figure legend and 
p. 1465, col. 1 and 2, where the primers and the reaction mixtures are described). 

Regarding claim 1, 18, 21, Lishanksi does not teach that the primer extension reaction is 
carried out on a microRNA target. With regard to claim 1 and 18, Lau teaches a method of 
detection of microRNA targets. 

With regard to claim 1 and 21, Lau teaches a method for amplifying a microRNA 
molecule to produce DNA molecules, the method comprising the steps of: 
(a) producing a first DNA molecule that is complementary to a target microRNA molecule using 
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primer extension (p. 862, col. 1, 23, where the size fractionated RNAs are ligated with 3' adaptor 
using T4 RNA ligase, followed by ligating a 5' adaptor and the ligation products were reverse 
transcribed resulting in cDNA, see p. 4 supplemental information). 

With regard to claim 18, Lau teaches an embodiment of claim 1 wherein the primer is 
selected to specifically hybridize to a DNA molecule complementary to a selected microRNA 
molecule under defined hybridization conditions (p. 862, col. 1, 23, where the size fractionated 
RNAs are ligated with 3' adaptor using T4 RNA ligase, followed by ligating a 5' adaptor and the 
ligation products were reverse transcribed resulting in cDNA, see p. 4 supplemental 
information). 

Regarding claim 4, Lishanski does not teach the exact lengths of primer as claimed. 

However, an ordinary practitioner would have recognized that the results optimizable variables 

of time, product amount and primer length could be adjusted to maximize the desired results. As 

noted in In re AUer, 105 USPQ 233 at 235, 

More particularly, where the general conditions 

of a claim are disclosed in the prior art, it is 

not inventive to discover the optimum or workable 

ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been presented that the 
primer length was other than routine, that the products resulting from the optimization have any 
unexpected properties, or that the results should be considered unexpected in any way as 
compared to the closest prior art. 

Furthermore, it would have been prima facie obvious to one of ordinary skill in the art at 
the time the invention was made to have applied the format of tagged and tailed primers of 
Lishanski to the detection of microRNA sequences as taught by Lau to arrive at the claimed 
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invention with a reasonable expectation for success. As taught by Lishanski, "To avoid making 
expensive labeled primers for each amplicon to be analyzed, we developed a different protocol 
(Fig. 5). The forward primer was a 9: 1-20: 1 mixture of a universal labeled primer and a 
sequence-specific adapter primer. The universal primer sequence was derived from a bacterial 
cloning vector. The 3 ' proximal domain of the adapter primer was complementary to the target 
genomic DNA, and its 59 proximal domain was identical to the universal primer. In the first few 
rounds of PCR, the adapter primer generated enough amplicon to serve as a target for the 
universal primer. The final PCR product was suitably labeled for subsequent LOCI detection. 
The use of a universal primer for similar purposes has been reported by others (1 1 )". While 
Lishanski uses the tagged and universal forward primer as part of a branch migration analysis, 
the format of the primers and the concept of tagged and tailed primers, followed by universal 
amplification using the tag specific primers as depicted in Figure 5 could be applied to the 
detection of a variety of targets, including microRNA targets as taught by Lau. Regarding 
microRNA, Lau notes "We report on 55 previously unknown miRNAs in C. RNAs that are about 
20 24 nt in C. elegans. The miRNAs have diverse expression patterns during development" 
(Abstract). Lau also notes "We and the two other groups reporting in this issue of the journal 
refer to this class of tiny RNAs as microRNAs, abbreviated miRNAs" (p. 858, col. 3). 
Therefore, one of ordinary skill in the art at the time the invention was made would have been 
motivated to have applied the format of tagged and tailed primers of Lishanski to the detection of 
microRNA sequences as taught by Lau to arrive at the claimed invention with a reasonable 
expectation for success. 
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Claims 2, 13-14, 16-17 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lishanski et al. (Clinical Chemistry, 2000, 46:9, 1464-1470) in view of Lau et al. (Science, 
2001, vol. 294, p. 858-862 as evidenced by Lau Supplemental Information) as applied to claims 
1, 3-4, 6, 8, 10, 12, 15, 18-21 above and further in view of Braasch et al. (Chemistry & Biology, 
2001, p. 1-7). Lishanksi teaches amplification using both universal and adapter primers 
(Abstract). 

With regard to claim 2 and 22, Lishanski teaches an embodiment of claim 1 and 21, 
wherein at least one of the universal forward primer and the reverse primer (Figure 5, where the 
universal/adapter forward primer is present in a 20:1 ratio with the "universal" primer that is 
specific for the primer tail; see figure legend and p. 1465, col. 1 and 2, where the primers and the 
reaction mixtures are described). 

With regard to claim 13-14, Lishanski teaches an embodiment of claim 2 and 13, wherein 
the universal forward primer (Figure 5, where the universal/adapter forward primer is present in 
a 20: 1 ratio with the "universal" primer that is specific for the primer tail; see figure legend and 
p. 1465, col. 1 and 2, where the primers and the reaction mixtures are described). 

With regard to claim 16-17, Lishanski teaches an embodiment of claim 2 and 16, wherein 
the reverse primer (Figure 5, where the universal/adapter forward primer is present in a 20:1 ratio 
with the "universal" primer that is specific for the primer tail; see figure legend and p. 1465, col. 
1 and 2, where the primers and the reaction mixtures are described). 

Regarding claim 2, 13-14, 16-17 and 22, Lau does not teach that the primer, either the 
forward or reverse comprise a locked nucleic acid molecule. Braasch teaches primers and 
complementary sequences comprising locked nucleic acids (Abstract). 
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With regard to claims 2, 13, 16 and 22, Braasch comprises at least one locked nucleic 
acid molecule (Figure 1, where the locked nucleic acid structure is provided). 

With regard to claims 14 and 17, Braasch teaches wherein the primer comprises from 1 to 
25 locked nucleic acid molecules (Figure 1, where the locked nucleic acid structure is provided). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have extended the teachings of Lishanski and Lau to include the locked 
nucleic acids of Braasch to arrive at the claimed invention with a reasonable expectation for 
success. As taught by Braasch, "locked nucleic acid is an RNA derivative in which the ribose 
ring is constrained by a methylene linkage between the 2' oxygen and the 4' carbon" and 
"increases binding affinity for complementary sequences and provides an exciting new chemical 
approach for the control of gene expression and optimization of microarrays" (Abstract). 
Braasch also teaches, "LNAs possess extraordinarily high affinities for complementary 
sequences and forcefully suggest that LNAs have the potential to be improved agents for 
oligonucleotide arrays" (p. 6, col. 2). Therefore, one of ordinary skill in the art at the time the 
invention was made would have been motivated to have extended the teachings of Lishanski and 
Lau to include the locked nucleic acids of Braasch to arrive at the claimed invention with a 
reasonable expectation for success. 

Claims 9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lishanski, in view of Lau et al. (Science, 2001, vol. 294, p. 858-862 as evidenced by Lau 
Supplemental Information) as applied to claims 1, 3-4, 6, 8, 10, 12, 15, 18-21 above and fiirther 
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in view of CroUius et al. (Nature Genetics, 2000, 25(2):235-238) and Buck et al. (Biotechniques, 
1999, 27:528-536). 

Lishanski in view of Lau render obvious the limitations of claims 1, 3-4, 6, 8, 10, 12, 15, 
18-21 as recited in the obviousness rejection above. However, neither Lau or Spivack teach SEQ 
IDN0:1 or 13. 

With regard to claim 9 and 11, CroUius teaches an embodiment of claim 1, wherein the 
second portion of the extension primer has a nucleic acid sequence comprising the nucleic acid 
sequence of SEQ ID NO: 1 and wherein the universal forward primer consists of the nucleic acid 
sequence set forth in SEQ ID NO: 13 (see alignment below, where AL302487 of CroUius teaches 
a sequence which comprises SEQ ID N0:1 or 13, and where the sequences are the same, as 
evidenced by sequence listing). 

Qy 1 CATGATCAGCTGGGCCAAGA 20 

Db 699 CATGATCAGCTGGGCCAAGA 680 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have adjusted the teachings of Barad and Spivack to use a variety of 
adaptor/primer tag sequences, including the sequence comprising SEQ ID N0:1 and 13 as taught 
by Roest in view of Buck. Regarding the universal tag, Spivack teaches, "The present invention 
relates to 'Universal RT-coupled PCR', a novel PCR strategy that takes advantage of the poly-A 
tail of processed mRNA, and uses novel 'Universal RT primers' that comprise a unique 5' tag 
sequence that does not occur in the genome of the organism being studied (for example the 
human genome), a poly-T midsection, and a 3' anchor to avoid slippage. These 5' tag-enhanced 
'Universal RT primers' reUably initiate reverse transcription, and the unique sequence of the 5' 
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tag is then targeted by the PCR primers (paragraph 53)". While CroUius' sequences puffer fish 
genomes, it would have been prima facie obvious to one of ordinary skill in the art to have 
included a variety of adaptor/primer tag sequences. Furthermore, in view of the guidance by 
Spivack that the unique sequence does not occur in the genome of the organism being studied, 
choosing a sequence from an unrelated organism like the Tertraodon nigroviridis falls in line 
with the teachings of Spivack. Therefore, one of ordinary skill in the art at the time the invention 
was made would have been motivated to have adjusted the teachings of Barad and Spivack to use 
a variety of adaptor/primer tag sequences, including the sequence comprising SEQ ID NO: 1/1 3 
as taught by Roest in view of Buck. 

Regarding Buck, in the recent court decision In Re Deuel 34 USPQ 2d 1210 (Fed. Cir. 
1995), the Court of Appeals for the Federal Circuit determined that the existence of a general 
method of identifying a specific DNA does not make the specific DNA obvious. Regarding 
structural or functional homologs, however, the Court stated, 

"Normally, a prima facie case of obviousness is based upon structural similiarity, i.e., an 
established structural relationship between a prior art compound and the claimed compound. 
Structural relationships may provide the requisite motivation or suggestion to modify known 
compounds to obtain new compounds. For example, a prior art compound may suggest its 
homologs because homologs often have similar properties and therefore chemists of ordinary 
skill would ordinarily contemplate making them to try to obtain compounds with improved 
properties (see page 9, paragraph 4 of attached ref)." 

Since the claimed primers simply represent structural homologs, which are derived from 

sequences suggested by the prior art as useM for primers and probes for the detection of puffer 

fish genome, and concerning which a biochemist of ordinary skill would attempt to obtain 

alternate compounds with improved properties, the claimed primers and probes are prima facie 

obvious over the cited references in the absence of secondary considerations. 
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Buck expressly provides evidence of the equivalence of primers. Specifically, Buck 
invited primer submissions from a number of labs (39) (page 532, column 3), with 69 different 
primers being submitted (see page 530, column 1). Buck also tested 95 primers spaced at 3 
nucleotide intervals along the entire sequence at issue, thereby testing more than 1/3 of all 
possible 1 8-mer primers on the 300 base pair sequence (see page 530, column 1). When Buck 
tested each of the primers selected by the methods of the different labs. Buck found that EVERY 
SINGLE PRIMER worked (see page 533, column 1). Only one primer ever failed, No. 8, and 
that primer functioned when repeated. Further, EVERY SINGLE CONTROL PRIMER 
functioned as well (see page 533, column 1). Buck expressly states "The results of the empirical 
sequencing analysis were surprising in that nearly all of the primers yielded data of extremely 
high quality (page 535, column 2)." Therefore, Buck provides direct evidence that all primers 
would be expected to function, and in particular, all primers selected according to the ordinary 
criteria, however different, used by 39 different laboratories. It is particularly striking that all 95 
control primers functioned, which represent 1/3 of all possible primers in the target region. This 
clearly shows that every primer would have a reasonable expectation of success. 

Claims 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lishanski in 
view of Lau et al. (Science, 2001, vol. 294, p. 858-862 as evidenced by Lau Supplemental 
Information) as applied to claims 1, 3-4, 6, 8, 10, 12, 15, 18-21 above and further in view of 
Spivack et al. (US PgPub 2003/0186288; October 2003). Lishanksi teaches amplification using 
both universal and adapter primers (Abstract). 

Lishanski and Lau render obvious claims 1, 3-4, 6, 8, 10, 12, 15, 18-21 as noted above. 
However, neither of these references teach detection using quantitative PCR. 
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With regard to claim 23, Spivack teaches an embodiment of claim 21, wherein the 
amount of the amplified DNA molecules are measured using fluorescence-based quantitative 
PCR (paragraph 95-96, where the amplification products are subjected to agarose or 
polyacrylamide gel electrophoresis and stained to measure the density of the amplification 
product, or alternatively the primers are labeled with a fluorescent moiety; see also paragraph 36 
and 43, where the samples are measured using Lightcycler as depicted in Figures 4A/B and 
Figures lOA/B respectively). 

With regard to claim 24, Spivack teaches an embodiment of claim 21, wherein the 
amount of the amplified DNA molecules are measured using SYBR green dye (paragraph 95-96, 
where the amplification products are subjected to agarose or polyacrylamide gel electrophoresis 
and stained to measure the density of the amplification product, and where the stain includes 
SYBR green dye). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have adjusted the teachings of Lishanski and Lau to include both a tag 
sequence and a portion specific to the target as taught by Spivack to arrive at the claimed 
invention with a reasonable expectation for success. As taught by Spivack, "The present 
invention relates to 'Universal RT-coupled PCR', a novel PCR strategy that takes advantage of 
the poly-A tail of processed mRNA, and uses novel 'Universal RT primers' that comprise a 
unique 5' tag sequence that does not occur in the genome of the organism being studied (for 
example the human genome), a poly-T midsection, and a 3' anchor to avoid slippage. These 5' 
tag-enhanced 'Universal RT primers' rehably initiate reverse transcription, and the unique 
sequence of the 5' tag is then targeted by the PCR primers (paragraph 53)". Spivack also teaches 
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"the novel Universal RT primer used for reverse transcription has a 3' three-base anchor that 
allows the primer to be positioned on the last 3 bases of the transcript specific sequence and 
covers all possible combinations of the coding 3' end of the mRNA transcript (see FIGS. 6 and 7 
). This allows RNA binding without slippage, and thereby avoids the generation of cDNA's of 
various sizes" (paragraph 58). In comparison, Lau teaches ligation of adaptors to cDNAs, and 
the extension primer is complementary to the adaptor. While Lau exemplifies using a reverse 
primer as the extension primer used to generate the cDNA, it would have been prima facie 
obvious, particularly in view of the adaptors, to use either a primer directed to the forward 
adaptor or to the reverse adaptor as the "universal" extension primer. Therefore, one of ordinary 
skill in the art at the time the invention was made would have been motivated to have adjusted 
the teachings of Lau to include both a tag sequence and a portion specific to the target as taught 
by Spivack to arrive at the claimed invention with a reasonable expectation for success. 

Citation of Pertinent Prior Art 
The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: Tsang et al. (Biotechniques, 2004, 32:682-688) teaches multiplex amplification and 
genotyping using a universal adaptor sequence (Abstract). 

Response to Arguments 

Applicant's arguments with respect to claims 1-4, 6, 8-17, 19-24 have been considered 
but are moot in view of the new ground(s) of rejection. 
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Conclusion 

No claims are allowed. All claims stand rejected. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEPHANIE K. MUMMERT whose telephone number is 
(571)272-8503. The examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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